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Background of the Invention 



Traditional broadcast television is a single orientation 
point to a plurality of destination points system in which the 
same television signal is broadcast to each person viewing a 

15 particular station. Thus, each person viewing a particular 

channel will necessarily view the same programming content as 
well as the same advertisements embedded in the programming 
content. For most broadcast medium industries, such as 
television, advertising revenues may be the sole source of 

20 revenues for the television broadcaster. In a conventional 

television broadcast system, many advertisers compete for the 
opportunity to place their advertisement in the advertisement 
breaks between the programming content. In addition, once a 
particular advertising break has been filled with an 

25 advertisement, the television broadcaster can no longer sell that 
space in the broadcast stream. Because the advertisements on a 
particular channel are seen by every viewer tuned to the 
particular channel in a conventional television system, the 
advertisements in a conventional television broadcast system 

30 cannot be targeted to a particular portion of the audience or 
even to a particular individual. Therefore, the television 
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broadcast operator may only derive a limited predetermined amount 
of advertising revenue from any particular advertisement spot . 
It is desirable to provide the broadcaster with a system for 
increasing the advertisement revenues that may be generated. 

5 The problem with advertisements on a conventional television 

broadcasting system for the advertiser is that each advertiser is 
interested in reaching only one or more subsets of the total 
viewing audience because not all members of the viewing audience 
may be desirable candidates for receiving a particular 
10 advertisement. For example, an advertisement about a product for 
male hair growth would typically be directed to males because 
males are more likely to purchase the product. The proportion of 
~ h the audience which is thought to be genuinely interested in the 

4l advertisement (or believed by the advertiser to be a prime 

r ; 15 candidate to purchase their product) varies by product category, 
Ql but normally ranges from 20 - 40%. Therefore, the advertisement 

21 viewed by the other 60 - 80% of the audience, which are not prime 

ill candidates, represents a large amount of wasted spending by the 

;^ advertiser. Therefore, it is desirable to provide a system which 

|j| 20 permits an advertiser to more carefully direct advertisements to 
\j a particular set of people or even to an individual person so 

that the advertiser does not waste large sums of money on parts 
of the audience which do not have any interest in their product. 
Thus, both television broadcasters and advertisers desire a 
25 better way in which to provide advertisements to the audience in 
a more targeted manner. 

The emerging digital television media, in various forms such 
as digital cable, direct broadcast satellite and wireless cable, 
provide opportunities for advertisers to better target their 
30 advertising messages and provide more opportunities for 

broadcasters to generate more advertising- revenues for a number 
of reasons. With digital television media, the total viewing 
audience may be divided into many subgroups based on common 
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interests or common demographic descriptors. Advertising 
targeting is also possible with digital television media due to 
an expansion in the bandwidth capacity of the broadcast from 8 - 
100 channels in typical analog television, to 200 or more 
5 channels in digital. In addition, targeting of the advertisement 
is further enabled by the capability of a digital set-top box to 
serve as a storage medium wherein the storage medium may be used 
to store advertisements to be displayed to the user. 

There is a need for a method, apparatus and system to 
10 utilize the additional bandwidth and the storage capability of 
the STB to better target ads to groups, families and/or 
individual subscribers. Moreover, there is a need for individual 
.„j household data about viewing preferences and the like to be 

! 4l captured, stored, uploaded to the broadcaster and used to further 

jjj 15 improve the targeting of the advertising messages. 

'If 

fi\ Summary of the Invention 

•3 

U This invention is targeted 'at providing a system and method 

L;j for distributing advertisements (ads) in a television network, 

%t 20 e.g., a cable-based network or a satellite network. In 
j[ particular, the invention is directed at providing refreshed 

advertisements to a set-top box (STB), wherein the STB has a 
memory and stores the refreshed advertisements preferably in a 
queue, the queue describing the order in which the advertisements 
25 should be inserted. A system and method of this invention 

provides a "client" application that resides on the subscriber 
equipment, e.g., a set-top box. The inventive system also 
includes an advertisement management system (AMS) that provides 
one or more ads to the "client" application. These 
30 advertisements may be network-based advertisements, i.e., the 

same advertisements may be transmitted to all the subscribers, or 
may be targeted to each individual subscriber, based on 
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subscriber characterizations. In one embodiment, the AMS is 
directly connected to a subscriber characterization system (SCS) 
responsible for providing suitable subscriber characteristics. 

The client application periodically accesses the AMS to 
5 download the ads. The client application generally comprises a 
memory buffer where one or more ads (e.g., a queue of ads) are 
stored. Whenever the available ads in the queue have reached a 
predetermined value, the client application automatically 
accesses the AMS to download new ads. This predetermined value 
10 acts as a trigger for the client application to request more 

targeted ads. Preferably, the actual download of ads occurs when 
a subscriber display, such as a television, is off. 

In a further embodiment, the client application may 
accumulate statistics on which ads have been displayed and, for 
15 each ad, the number of times (and/or how long) it has been 
played. The client application may also receive specific 
instructions from the AMS with reference to the schedule and the 
frequency of the ads to be displayed to the subscriber. 

2 0 Brief Description of the Drawings 

The accompanying drawings, which are incorporated in and 
form a part of the specification, illustrate the embodiments of 
the present invention and, together with the description serve to 
explain the principles of the invention. 

25 In the drawings: 

FIG. 1 illustrates an exemplary representation of an 
advertisement queue; 

FIG. 2 illustrates an exemplary system diagram for the 
present invention; 

30 FIG. 3 depicts the context diagram of a preferred embodiment 

of a Subscriber Characterization System; 
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FIG. 4 illustrates exemplary subscriber equipment configured 
in accordance with the principles of the present invention; 

FIG. 5 illustrates how advertisements may be transmitted on 
an ad channel; 

FIGS. 6A-6C illustrate how an ad channel could be 
transported to the STB according to different broadband service 
and delivery platform; 

FIG. 7 illustrates a plurality of mechanisms to arrange 
advertisements in the queue; 

FIG. 8 illustrates an exemplary case of a series of 
advertisements being displayed in a queue; 

FIG. 9 illustrates an exemplary case of a series of 
advertisements being displayed in a queue that are closely spaced 
with a closer subsequent repetition rate; 

FIG. 10 shows a preferred control routine used by the 
processor of the subscriber equipment; and 

FIG. 11 illustrates the processing involved when the trigger 
circuit has been initiated. 

Detailed Description 

of the Preferred Embodiment 

In describing a preferred embodiment of the invention 
illustrated in the drawings, specific terminology will be used 
for the sake of clarity. However, the invention is not intended 
to be limited to the specific terms so selected, and it is to be 
understood that each specific term includes all technical 
equivalents which operate in a similar manner to accomplish a 
similar purpose. 
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With reference to the drawings, in general, and FIGS. 1 
through 11 in particular, the method and system of the present 
invention is disclosed. 

In advanced television systems, such as digital cable and 
5 Digital Subscriber Line (DSL) systems, advertisements (ads) no 

longer need to be received from broadcasters, instead the ads may 
be stored locally at subscriber equipment. For example, a 
plurality of ads may be stored in memory in the subscriber 
equipment. The location of each ad is identified by a pointer, 
10 known. as an ad resource locator (ARL). For example, if n ads are 
stored in memory, they may be identified as ARLi - ARL n 
accordingly, where n is an integer. The subscriber equipment may 
be a television set-top box (STB) or a personal computer (PC) . 

A queue identifying the order in which the ads should be 



!*1 

'II 

4« 15 played may also be stored in memory. During appropriate 

m 

y opportunities, ads stored in memory may be inserted in the 

HI 



television programs being watched by the subscriber according to 
the queue. FIG. 1 illustrates an exemplary ad queue. The queue 
consists of m slots (Qi - Q m ) with each slot containing an ad 
pi I 20 identified by its corresponding ARL. As illustrated, the queue 
consists of playing each of n ads (ARLi - ARL n ) two times. 



.5! - 



FIG. 2 illustrates an exemplary system diagram for the 
present invention. The system 200 comprises an ad management 
system (AMS) 202 directly communicating to a subscriber 
25 characterization system (SCS) 204. The AMS 202 is also 

configured to communicate to subscriber equipment 210 located at 
the subscriber end. The subscriber equipment 210 may be a 
television STB. 

Information is exchanged between the AMS 202 and the SCS 204 
30 over communications link 206. The SCS 204 is responsible for 

characterizing subscribers watching television programming. The 
SCS 204 monitors subscribers' detailed selection choices 
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including the time, duration of their viewing, the volume at 
which the programming is listened, the program selection, and 
collects text information about the programming to determine the 
type of ads in which the subscriber is most interested. In 
5 addition, the SCS 204 may generate a demographic description of 
the subscriber or household including probable age, income, 
gender and other demographics. The subscriber characterization 
process is described in Applicant's co-pending U.S. Application 
number 09/204,888 filed on December 3, 1998 entitled "Subscriber 
10 Characterization System". 

The AMS 202 receives subscriber characterization information 
from the SCS 204 and based on this information, determines the 
type of ad in which the subscriber may be interested (i.e., 

i|| targeted ads suitable for the subscriber) . The AMS 202 stores 

w 

-! 15 and manages an ad database, the ad database comprising a 

ijj plurality of ads. 

Hi I 

41 It is to be noted that in the embodiment of FIG. 2, the SCS 

204 is utilized to select target advertisements for one or more 

H subscribers. However, in alternative embodiments, the 

l^j 20 advertisements may not be targeted and a same set of 

;% l advertisements may be transmitted to each subscriber. 

□ FIG. 3 depicts a context diagram of a preferred embodiment 

of the SCS 204. A context diagram, in combination with entity- 
relationship diagrams, provide a basis from which one of ordinary 

25 skill in the art can realize the present invention. The present 
invention can be realized in a number of programming languages 
including C, C++, Perl, and Java, although the scope of the 
invention is not limited by the choice of a particular 
programming language or tool. Object oriented languages have 

30 several advantages in terms of construction of the software used 
to realize the present invention, although the present invention 
can be realized in procedural or other types of programming 
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languages known to those of ordinary skill in the art. 

In generating a subscriber profile, the SCS 204 receives 
input from commands issued in the subscriber equipment 210 in the 
form of volume control signals 324 or program selection data 322, 
5 which can be in the form of a channel change but may also be an 
address request which requests the delivery of programming from a 
network address. A record signal 326 indicates that the 
programming or the address of the programming is being recorded 
by the user. The record signal 326 can also be a printing 
10 command, a tape recording command, a bookmark command or any 

other command intended to store the program being viewed or the 
program address for later use. 

The material viewed by the subscriber is referred to as 
source material 330. The source material 330, as defined herein, 

15 is the content that a subscriber selects and may consist of 

analog video, Motion Picture Expert Group (MPEG) digital video 
source material, other digital or analog material, Hypertext 
Markup Language (HTML) or other type of multimedia source 
material. The SCS 204 can access the source material 330 

20 received by the subscriber using a start signal 332 and a stop 
signal 334, which controls the transfer of source related text 
336 which can be analyzed as described herein. 

In a preferred embodiment, the source related text 336 can 
be extracted from the source material 330 and stored in memory. 

25 The source related text 336, as defined herein, includes source 
related textual information including descriptive fields, which 
are related to the source material 330, or text, which is part of 
the source material 330 itself. The source related text 336 can 
be derived from a number of sources including but not limited to 

30 closed captioning information, Electronic Program Guide (EPG) 

material, and text information in the source itself (e.g., text 
in HTML files) . 
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The EPG 340 contains information related to the source 
material 330 that is useful to the subscriber. The EPG 340 is 
typically a navigational tool that contains source related 
information including but not limited to the programming 
5 category, program description, rating, actors, and duration. The 
structure and content of EPG data is described in detail in 
United States Patent 5,596,373 assigned to Sony Corporation and 
Sony Electronics, which is herein incorporated by reference. As 
shown in FIG . 3, the EPG 340 can be accessed by the SCS 204 by a 
10 request EPG data signal 342 that results in the return of a 

category 344, a sub-category 346, and a program description 348. 

In one embodiment of the present invention, the EPG data is 
accessed and program information, such as the category 344, the 
sub-category 346, and the program description 348 are stored in 



In another embodiment of the present invention, the source 
related text 336 is closed captioning text embedded in the analog 
or digital video signal. Such closed captioning text can be 
stored in memory for processing to extract program 



One of the functions of the SCS 204 is to generate the 
program characteristics vectors 350 which are comprised of 
program characteristics data 352, as illustrated in FIG. 3. The 
program characteristics data 352, which can be used to create the 

25 program characteristics vectors 350 both in vector and table 
form, are examples of source related information 336 which 
represent characteristics of the source material 330. In a 
preferred embodiment, the program characteristics vectors 350 are 
lists of values that characterize the programming (source) 

30 material according to the category 344, the sub-category 346, and 
the program description 348. The present invention may also be 
applied to ads, in which case, the program characteristics 
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memory. 




characteristics vectors 350. 




vectors 350 contain, as an example, a product category, a product 
sub-category, and a brand name. 

As illustrated in FIG. 3, the SCS 204 uses heuristic rules 
360. The heuristic rules 360, as described herein, are composed 
5 of both logical heuristic rules as well as heuristic rules 

expressed in terms of conditional probabilities. The heuristic 
rules 360 can be accessed by the SCS 204 via a request rules 
signal 362, which results in the transfer of a copy of rules 364 
to the SCS 204. 

10 The SCS 204 forms ad demographic vectors 370 from ad 

demographics 372, as illustrated in FIG. 3. The ad demographic 
vectors 370 represent characteristics in the form of the intended 

Q or expected demographics of the audience for which the ads should 

: a ! be intended. 

ft. 5 

a t 

11 15 Subscriber selection data 310 is obtained from the monitored 

•ll activities of the user and in a preferred embodiment can be 

JO 

i^j stored in a dedicated memory. In an alternate embodiment, the 

iS subscriber selection data 310 is stored in a storage disk. 

I s ! j Information which is utilized to form the subscriber selection 

20 data 310 includes time 312, which corresponds to the time of an 

j«j event, channel ID 314, program ID 316, volume level 318, channel 

.S3 3, 

! »* change record 319, and program title 317. 

In a preferred embodiment, a household viewing habits 395 as 
illustrated in FIG. 3, is computed from the subscriber selection 

25 data 310. The SCS 204 transfers household viewing data 397 to 
form household viewing habits 395. The household viewing data 
397 is derived from the subscriber selection data 310 by looking 
at viewing habits at a particular time of day over an extended 
period of time, usually several days or weeks, and making some 

30 generalizations regarding the viewing habits during that time 
period . 
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One output of the SCS 204 is a household profile including 
household demographic characteristics 390 and a household 
interest profile 380. The household demographic characteristics 
390 resulting from the transfer of household demographic data 
392, and the household interest profile 380, resulting from the 
transfer of household interests data 382. Both the household 
demographics characteristics 390 and the household interest 
profile 380 have a session value and an average value. 

The AMS 202 receives ad demographic vectors 370 and other 
information from the SCS 204 and based on that information, 
selects the targeted ads to be transmitted to the subscriber 
equipment 210. The subscriber equipment 210 comprises a client 
application that periodically accesses the AMS 202 and downloads 
the specifically targeted ad. 

At the subscriber equipment 210, the downloaded ads are 
stored in a queue, wherein the queue represents an ordered list 
used to arrange the ads. In a preferred embodiment, the client 
application, based on the instructions received from the AMS 202, 
inserts the ads from the queue in one or more program streams. 
It is to be noted that the principles of the present invention 
rely on program independent advertising, i.e., the ads from the 
queue may be displayed to the subscriber at any time the 
subscriber is watching television, irrespective of the programs 
being watched. 

It is to be noted that in the above-described embodiment as 
it relates to FIG. 2 and FIG. 3, the present invention utilizes 
targeted advertising, wherein advertisements are matched to 
groups of subscribers (e.g., nodes in a cable television 
environment or to individual subscribers in switched digital 
video or streaming video environments.) The actual formation of 
groups for targeted advertising may also be accomplished by 
creating multiple lists or tables (subgroups) of subscribers that 
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share one or more subscriber characteristics. The subgroups may 
be based on (1) geographic segmentation, (2) demographic 
segmentation, (3) psychological segmentation, (4) psychographic 
segmentation, (5) sociocultural segmentation, (6) use-related 
5 segmentation, (7) use-situation segmentation, (8) benefit 

segmentation, and (9) hybrid segmentation*. More information may 
be found in a book entitled Consumer Behavior , by Leon G. 
Schiffman and Leslie Lazar Kanuk published by Prentice Hall, New 
Jersey 1999. 

10 The analysis of different segmentations permit the 

advertisement to be directed to specific subscribers or groups of 
subscribers who fit certain criteria. For instance, an 
advertisement for a baby stroller could reach parents of children 
4$ under five years old - and only those individuals in that group. 

]t 15 The other publicly or privately available data regarding the 
Ql subscribers may also be collected. This data may also be mined 

7 to form a subgroup of subscribers which has a common 

ill characteristic which matches the characteristics of the target 

ul group. 
; u 

m 20 One technique for forming groups involves the utilization of 

^ geographic location information. Each group may consist of 

l=*j subscribers located in a particular state, city, • or associated 

with a cable television node. Another technique for forming 
groups is based on knowledge of the viewership of the actual 
25 programming. For example, many companies collect data related to 
the viewing of the television programming and such information 
may be used to form subgroups. Once such collection of data, 
known as the Nielsen ratings, are based on samples of information 
related to the viewing of television programming. Other types of 
30 similar information are also available. The groups may be based 
on the actual viewership information, on an estimate of the 
current viewership, or on the statistical measurement of the 
viewership . 
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It is to be noted that the advertisements delivered to one 
or more STBs need not be targeted advertisements. Instead, the 
network-based advertisements, e.g., national advertisements, may 
be transmitted to one or more subscribers. 

5 The client application also collects advertising related 

statistics. Generally, this is accomplished with a counter in 
the subscriber equipment 210. The counter counts all the ads 
displayed to the subscriber. 

FIG. 4 illustrates exemplary subscriber equipment 210 
10 configured in accordance with the principles of the present 

invention. The subscriber equipment 210 comprises a processor 
402 and a memory 404 (configured to store an ad database and a 
□ queue of the ads) . The memory 404 is coupled to a trigger 

i*J circuit 406, wherein the trigger circuit 406 is configured to 

4.1 15 initiate a request for new targeted ads and/or a new ad queue. 

The memory 404 is also coupled to a counter 410 configured to 
4= record each display of the ad to the subscriber. The memory 404 

i ! j 

; a " is also connected to a display medium 408, such as a television. 

H The display medium 408 displays the ads to the subscriber. The 

m 20 ads to be displayed to the subscriber are stored in the memory 

2i 404, either as a database or a queue. The subscriber equipment 

l*i 210 also comprises a communications interface 412 that can be 

used to receive one or more ads to be stored in the memory 404. 

The advertisements may be delivered to the set-top box in a 
25 low bandwidth channel or in a high-speed channel. These channels 
could be dedicated to ad delivery or could, be shared, providing 
delivery channels for other services. The low bandwidth method 
of delivery would require that the ads be delivered (or begin 
being delivered) significantly in advance of the ad presentation. 
30 Ads delivered via a high bandwidth channel could be delivered at 
or just prior to the time of presentation. 
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An example of such a dedicated channel may a broadcast high 
bandwidth ad channel. A service provider (i.e., Digital 
Broadcast Satellite (DBS), cable, Switched Digital Video (SDV) , 
Multichannel Multipoint Distribution System (MMDS), Local 
5 Multipoint Distribution System (LMDS) , allocates and dedicates 
one or more "channels" of the system to be used for delivering 
advertisements. This channel, used for transporting ads, would 
be a high bandwidth (e.g., 6 MHz) channel, and would, in one 
embodiment, carry nothing but ads. In one embodiment, the 
10 operator would determine which ads were sent, but essentially ads 
would be continually sent to the STB, the STB being able to 
store, for subsequent display. The appropriate ads carried on 
this channel would be encoded and transported in the same way 
[Zt that the other programming content (on other channels) was 

15 encoded and transported. That is, if one were to "tune" to the 
; 4j ad channel, one would receive only conventional advertisements 

•i* (normal video and audio) . 

Ill In the case of analog video, the ads would be transmitted 

just as analog video is transmitted over the network. In the 

in s 

ij* 20 case of digital video, the ad would be encoded and transported in 

111 

\l the same way as conventional programming. A 6 MHz channel could 

; ff carry several digital ad channels just as several digital video 

u 

channels are carried within one 6 MHz channel. Moreover, other 
services (e.g., data) could be carried in the ad channel with the 
25 ads if desired. 

FIG. 5 shows several ways how a high bandwidth ad channel 
could be transmitted, digitally or in analog form. As shown in 
FIG. 5, a conventional analog dedicated 6 MHz channel 505 may be 
used to carry advertisements. Generally, the ad channel in this 
30 instance is a 6 MHz digital channel transmitted along with the 
programming, e.g., ABC (501), NBC (503). 



Patent Application 



-14- 



T721-15 




One or more ad channels may be carried within a 6 MHz 
digital channel. FIG. 5 shows a contiguous sequence of five 
advertisement channels within a dedicated digital ad channel 507. 
The digital ad channel 507 may be transmitted along with a 
5 digital programming channel 509. Furthermore, multiple digital 
ad channels may be carried within one 6 MHz digital channel and 
carried along with the programming (511) . * 

Alternatively, a mixture of analog and digital may be 
chosen, e.g., an analog channel may be used to carry programming 
10 513, and digital channel 515 wherein the digital channel 515 
carries the programming as well as the ad channel. 

Ads can also be delivered to the STB via low and medium 
□ bandwidth channels as well and in a variety of formats (e.g., 

streaming media, MPEG-2, etc.) and protocols (Asynchronous , 

■4* 15 Transfer Mode (ATM), Internet Protocol (IP), etc.) as will be 

Ij! 

'i\ evident to those skilled in the art. 



I'? 20 bandwidth channels would be a dedicated channel 601 in which the 



advertisements are continually sent but at a low bit rate, and 
ultimately stored as a complete advertisement file on the STB. 
In FIG. 6A, the time is shown at the X axis, and the bit rate is 
shown on the Y axis. 



ad delivery to the STB without requiring a dedicated high 
bandwidth ad channel, such a high bandwidth channel being 
available for other services (e.g., network programming). 

In this scenario, network bandwidth demand (or bandwidth 
30 demand by one or more individual subscribers) is monitored in 

real-time or statistically predicted. As shown in FIG. 6B, the 
ad channel is delivered at a varying bit rate following the 



FIGS. 6A-6C illustrate ad channels being sent on low- 
moderate bandwidth channels, both at constant bit rates and 
variable bit rates. An example as shown in FIG. 6A, of such low 



25 



Another approach is the "trickle down" approach that allows 
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bandwidth demands of the system. For example, as bandwidth 
demanded by the system channel increases , the bandwidth allocated 
for transmitting the ad channel would proportionally reduce. 
Similarly, when the bandwidth demand for the system channel 
5 decreases, the available bandwidth for carrying the ad channel is 
increased. FIG. 6B illustrates a varying bandwidth ad channel 
603 which is shown to fluctuate. Generally, ad channel 603 
varies based on the bandwidth used by the system channel 605. If 
the system channel (carrying programming and default 
10 advertisements) consumes more bandwidth, the bandwidth available 
to the ad channel is reduced. The sum of the ad channel 
bandwidth and the system channel bandwidth cannot exceed the 
maximum available. Such variable bit rate transmission schemes 
is !? are well known to those skilled in the art. 

%l 

} l 15 Alternatively, advertisements could be delivered at "off- 

0i peak" times (i.e., when the overall demand for bandwidth is 

•J\ 

?= comparatively low) . Bandwidth usage can be monitored and 

Hi statistically predicted, either for the entire network, a sub- 

r,: portion of the network, or an individual subscriber. By 

ill 20 anticipating or predicting a period of decreased bandwidth demand 

111 

\l (either network-wide or individually) , the advertisement delivery 

£3 would coincide with such decreased demand. Such a scenario would 

allow operators to conserve bandwidth during "peak" times for 
other services. In off-peak download, the ad channel can operate 
25 at comparatively high bandwidth. FIG. 6C illustrates an off-peak 
download ad channel 607. It is to be noted that the off-peak 
download ad channel can be a medium to high bandwidth channel. 

The methods described above for delivery of the ad channel 
are applicable to a variety of platforms including, but not 
30 limited to, DBS, SDV, analog hybrid fiber coax (HFC), digital 
HFC, MMDS and LMDS. 

At the subscriber end, to increase the effectiveness of the 
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ad, a plurality of mechanisms may be used to arrange ads in the 
queue stored in the memory 404 of the STB. For example, 
repetition may be used, where the ad is displayed at pre- 
determined intervals. For exemplary purposes, as shown in FIG. 
5- 7, a Ford ad (located at ARLi) may be shown as the fifth ad 
repeatedly. The ARL for Ford would be placed in the queue 
periodically such that Q new = Qoid+s- As illustrated in FIG. 7, 
the Ford ad is queued at slots Qi, Q 6 and Qn. 

It should be noted that it is not necessary that every Ford 
10 ad be the same and, in fact, ads may be variants of an ad (such 
as a sequel or series of ads) so that the subscriber does not get 
bored by a particular ad. FIG. 8 illustrates such an exemplary 
case, wherein different Ford ads identified as ARLi, ARL 6 , and 
ill ARLn are queued in slots Q lf Qe and Qn, respectively. 

\i 

.11 15 Furthermore, the ads in the queue may not be spaced evenly. 

For example, the spacing between ads may decrease with time 
J" (i.e., the repetition rate increases). An exemplary case is 

j il 

illustrated in FIG. 9, where the Ford ad (located at ARLi) is 
M placed in the queue at slots Qi, Q 8 and Q i4 . Thus, the initial 

20 spacing is 6, with other ads between each Ford ad (i.e., a 
" S J repetition rate of 1 Ford ad every 7 ads) and decreases to 5 

j^J other ads between each Ford ad (i.e., a repetition rate of 1 Ford 

ad every 6 ads) . 

Alternatively, the ads may be stored in the queue based on 
25 time-based priority queuing. In this arrangement, the ads are 
arranged according to desired times for display. Other 
parameters may include the maximum number of ads played, the 
hours of the day during which the ad should be displayed, the 
days of the week during which the ad should be displayed, the 
30 weeks in the month during which the ad should be displayed, etc. 

Along with actual ads and address locators for the ad, 
ancillary data for each ad is also stored. In typical cases, the 
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• # 

following data for each ad is gathered and stored: 

Ad Identification: a unique identifier for each ad; 

Ad Play Times Maximum Number: the maximum number of times 
each ad should be displayed; 

5 Ad Expiration Date: a date beyond which the ad should no 

longer be displayed; 

Ad Player Identification: a unique identifier of the type 
of client application software that must be used to display the 
ad; 

10 Ad Hour Frames: the hours of the day during which the ad 

should be displayed; 

P Ad Day Frames: the days of the week during which the ad 

41 

%i should be displayed; 

4 = 

|4| Ad Week Frames: the weeks in the month during which the ad 

~! 15 should be displayed; 

^ Ad Month Frames: the months in the year during which the ad 

ja* should be displayed; 

ill 

|1| Ad Frequency: the maximum number of times the ad should be 

1'. displayed in one day; 

Q 

20 Daily Ad Playing Counter: the number of times the ad has 

been displayed on a given day; 

Last Playing Day: the date after which the ad cannot be 
displayed; and 

Total Ad Playing Number: the total number of times an ad 
25 has been displayed. 

In a preferred embodiment, the processor 402 monitors the 
subscriber activity, for example, when the subscriber is most 
likely. to be watching the display 408. The processor then 
determines the next ad to be displayed to the subscriber based on 
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the ad queue. The actual insertion of the ad in the program 
stream may be accomplished in any one of the known means. 

FIG. 10 illustrates a preferred control routine used by the 
processor 402 of the subscriber equipment 210. Initially an ad 
5 is selected from the queue and displayed to the subscriber (step 
1000) . After the ad is selected from the queue, the routine 
determines if the ad queue has reached a low level (step 1010) . 
The low level may be, for example, a predefined or variable 
number of slots, or a number of slots equal to a predetermined or 
10 variable amount of time (ads associated with these queues adding 
up to a total of 10 minutes of ads) . 

To illustrate the concept, assume that initially the memory 
Ql in the subscriber equipment 210 was loaded with 10 ads and the 

!*{ queue consists of 50 slots, representing an order for displaying 

4* 15 the 10 ads. Moreover, assume that the ads associated with the 
first 40 slots were displayed so that the queue would only 

'!» consist of 10 slots. If we assume, that the low-level trigger is 

HI 

pre-defined as 9 slots remaining, then when the ad associated 
!-■ with the 41 st slot was displayed the queue would be reduced to 

m 20 the low-level. 

"x. I 

If the determination is that the queue has reached the low- 
□ level then the trigger circuit will be initiated (step 1020) . 

The processing associated with the trigger circuit is explained 
with reference to FIG. 11. 

25 If the determination is that the queue has not reached the 

low-level then a determination needs to be made if the number of 
ads remaining in the queue has reached a low-level (step 1030) . 
The ad low-level may be a pre-defined number, for example, 3 ads 
remaining in the queue. This would signify that every time an ad 

30 avail was presented, the system would only have one of three 

targeted ads that it could possibly substitute. Such a scenario 
would likely result in the same ad being displayed to the 
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subscriber in a relatively short period. 

As one of ordinary skill in the art would recognize, the 
situation where there are very few ads remaining in the queue may 
occur for many reasons. For example, as described above, the "Ad 
5 Play Times Maximum Number", associated with each ad defines the 
maximum number of times the ad should be displayed. When an ad 
has been displayed the maximum number of times, the ad is marked 
unavailable and will no longer be displayed (i.e., is effectively 
removed from the queue) . As an additional example, an ad may be 
10 removed from the queue before it has been played the number of 
times defined in the queue (or even before it has ever been 
displayed) if the "Ad Expiration Date" has passed. 

If the ads remaining in the queue reaches the low-level then 
the trigger circuit will be initiated (step 1020) . Otherwise, a 

15 determination will be made as to whether all or a certain amount 
of the ads in the queue will expire within a relatively short 
time (step 1040) . The amount of expired ads may be a pre-defined 
or variable number or percentage and the short time may be a 
predefined or variable window of time that could be a number of 

20 minutes, hours, days, etc. 

If the criteria defined in step 1040 are met (i.e., most or 
all of the ads will expire within the defined window of time) , 
the trigger circuit is initiated (step 1020) . Otherwise, the 
process returns to step 1000. 

25 As one of ordinary skill in the art would recognize, the 

steps of the routine described above with respect to FIG. 10 
could be rearranged, additional steps could be added, steps could 
be removed, or completely different steps could be used to 
accomplish the same function, without departing from the scope of 

30 the current invention. 

FIG. 11 illustrates the preferred processing involved when 
the low-level trigger circuit has been initiated. Initially a 
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determination is made as to whether the subscriber display 408 is 
ON (step 1101) . If the display 408 is on, the existing queue is 
used (step 1103) and the process returns to step 1101. 
Alternatively, if a determination is made that the subscriber 
5 display 408 is OFF, the client application connects to the AMS 
202 (step 1105) . The client application requests a new set of 
ads (step 1107) and then receives a new set of ads and the queue 
is either refreshed or a new queue is also received (step 1109) . 

In alternative embodiments, step 1101 is not required and 
10 the ads and queue can be refreshed even if the TV is on. The 

methods for receiving ads at the STB was described with reference 
too Figs. 5 and 6. 

£j For example, the new ads and queue may be downloaded at a 

time when the television network will have sufficient bandwidth, 

4= 15 such as 2AM. In this embodiment, if the queue was completely 
emptied prior to the predefined time for refreshing the queue, 

4= the system could just display the default commercials to the 

w 

y subscriber until the queue was refreshed. Alternatively, the new 

M ads could be downloaded to the memory 404 at a rate that could be 

ill 

jcjj 20 supported by the television network taking into account the 
s l programming that was being viewed. That is, when programming 

j»l utilizing a large amount of bandwidth was required the ads would 

either not be downloaded or would be downloaded at a low rate. 

When the programming being displayed was low bandwidth the ads 
25 could be downloaded at a greater rate. 

As one of ordinary skill in the art would recognize, there 
are numerous methods for downloading new ads and a new queue to 
the memory 404 that would be well within the scope of the current 
invention . 

30 Although this invention has been illustrated by reference to 

specific embodiments, it will be apparent to those of ordinary 
skill in the art that various changes and modifications may be 
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made that clearly fall within the scope of the invention. The 
invention is intended to be protected broadly within the spirit 
and scope of the appended claims. 



4) 



■=3 jj 
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